INTRODUCTION
The knowledge of force constants and the prediction of vibrational spectra is of practical importance. If transferable force constants are known the vibrational spectra can be calculated [ 11. The force field, determined from the experimental spectra, is unfortunately not transferable in general.
Convenient and transferable force constants reproducing the spectra are known in only a few cases, e.g. for paraffins [ Tables 1 and 2) 
Force field
The method described above served for the calculation of a rough force field for pyridine. As already mentioned, these directly calculated CNDO/Z values must be adjusted using empirical factors to eliminate CNDOapproximation errors.
The scaling procedure has already been described [ 5-91: the empirical factors in question are related to the different types of coordinates. The choice of coordinates is governed by theoretical considerations, those of Table 2 being set up in accordance with ref. 13 . In the present case there are five factors which correspond, respectively, to CH stretching, CC stretching, CN stretching, CCH bending and CCC bending coordinates. The scaling factor ci corresponding to a given type of coordinate is obtained by dividing by the calculated value that experimental Fii element which seems to be the most reliable for the given coordinate. Then, all the calculated diagonal force Before evaluating the correcting factors for pyridine we checked whether the factors already known for benzene and its derivatives 191 could be applied. The similarity of the pyridine and benzene molecules, arising from the isoelectronicity of nitrogen and the CH group of benzene, has often been used in normal coordinate calculations (e.g., [14] ). However, while in previous papers the force constants of benzene were applied for pyridine, in the present work a separate CNDO/B calculation of the force field for pyridine was done. Only the known scaling factors of benzene 191 were employed: c(GH) = c(GC) = 0.382; c(CCH) = 0.787; c(GCC) = 1.19. Unfortunately, the influence of the nitrogen atom is rather important, the deviation of the frequencies calculated in this way being large enough (see Table 3 ) to necessitate the use of other correcting factors. As the error due to the CNDO-approximation is fairly systematic for stretching-type coordinates, it could be expected that the corresponding scaling factors are the same for different molecuIes. In fact, the value corresponding to the CH stretching coordinate is nearly the same as that employed for various molecules in refs. 6,8 and 9 but that for the CC stretching is influenced by the skeleton N-atom and undergoes a change of 10%. The error is, however, less systematic for bending coordinates and the variation of the corresponding scaling factors cannot be so easily explained.
it should be realised that this method of calculation is not just a mani-pulation of numbers: with five empirical parameters the complete force field is well reproduced, which can be seen by comparing the calculated and experimental frequencies (see later), However, many more parameters are needed for normal coordinate calculations. The scaled F-matrix is represented in Table 4 . The original values (resulting directly from the CNDO/Z calculation) are given for the first column and those for the diagonal elements are given in parentheses. The rows refer to the coordinates of Table 2 In their work, among other neglected factors, they considered the CN and CC bonds to be identical, and hence the values of the corresponding force constants of LMT to be the same. As the difference between the CN and CC bond lengths is at least 0.05 a, the present distinction, i.e. a larger value for the force constant of the CN stretching, seems to be more realistic. Also, while the other diagonal constants of Table 4 agree fairly well with those of LMT, the ~tera~tion constants differ significantly. There are many more non-zero terms in our Table 4 
